a-synuclein and LRRK2, the occurrence of neurodegeneration in cortical and striatal neurons of the forebrain in these transgenic mice limits their relevance to PD pathogenesis. Thus, the generation of inducible transgenic mice targeting a-synuclein overexpression to DA neurons of the SNpc would enable investigation of the key mechanisms by which a-synuclein aggregation may lead to dysfunction and degeneration of DA neurons. In addition, inducible DA neuron-specific a-synuclein transgenic mice could then be crossed with LRRK2 mutant mice carrying either pathogenic missense or null mutations to study how LRRK2 interacts with a-synuclein in the regulation of DA neuronal dysfunction and degeneration. Such innovative mouse models would provide a valuable platform for further mechanistic studies aimed at uncovering the molecular basis of DA neurodegeneration and developing improved therapeutic strategies.
The rapidly adapting (RA) low-threshold mechanoreceptors respond to movement of the skin and vibration and are critical for the perception of texture and shape. In this issue of Neuron, two papers (Bourane et al. and Luo et al.) demonstrate that early-born Ret + sensory neurons are RA mechanoreceptors, whose peripheral nerve terminals are associated with Meissner corpuscles, longitudinal lanceolate endings, and Pacinian corpuscles. The studies further show that Ret signaling is essential for the development of these mechanoreceptors.
In mammals, sensory neurons in the dorsal root ganglia (DRG) and trigeminal ganglia detect a wide variety of mechanical stimuli, and they are critical for the perception of touch, body positions, and pain. In this preview, we focus on low-threshold mechanoreceptors whose peripheral terminals are associated with specialized endorgans in the skin or the deep tissues (Rice and Albrecht, 2008; Lewin and Moshourab, 2004; Montañ o et al., 2009; Tsunozaki and Bautista, 2009) . Based on adaptation rates in response to sustained mechanical stimuli, these mechanoreceptors are divided into rapidly adapting (RA) and slowly adapting (SA) subtypes. In mice, RA mechanoreceptors terminate as Meissner corpuscles in the dermal papillae, longitudinal lanceolate endings in hair follicles, and Pacinian corpuscles in the joints and the periostea of bones; these neurons respond to movement of the skin, vibration, and the onset/offset of sustained indentation. SA mechanoreceptors innervate the Merkel discs and Ruffini corpuscles, and respond to skin movement and static indentation stretch. Collectively, these mechanoreceptors are critical for the discriminative perception of texture, shape, vibration, and pressure.
Despite extensive morphological and electrophysiological characterizations, developmental ontogeny and molecular identities of RA versus SA mechanoreceptors are still poorly studied. A few studies have implicated a crucial role for neurotrophic factors in the development of specific subtypes of RA or SA mechanoreceptors. For example, the neurotrophin NT3 is required to maintain Merkel cells and nerve terminals from SA mechanoreceptors (Airaksinen et al., 1996) . In another example, BDNF-mediated TrkB signaling is critical for the formation of Meissner corpuscles but is dispensable or plays a minor role for the development of other RA mechanoreceptors (Montañ o et al., 2009) . In this issue of Neuron, Luo et al. and Bourane et al. not only expand upon this knowledge by demonstrating the involvement of the Ret signaling pathway in the development of these mechanoreceptors, but they also molecularly and anatomically identify a distinct set of neurons-the ''early Ret + neurons''-as the prospective RA mechanoreceptors (Bourane et al., 2009; Luo et al., 2009 ). The Ret tyrosine kinase is a signaling receptor for the glial-derived neurotrophic factor (GDNF) family of ligands, which includes four members: GDNF, neurturin, artemin, and persephin. The binding of these ligands to Ret requires a GPIanchored coreceptor (GFRa1-4). Previous studies have revealed two distinct waves of Ret + neurons in the developing DRG (Kramer et al., 2006; Luo et al., 2007; Molliver et al., 1997 in the deep lamina of the dorsal horn. Thus, Ret signaling plays an essential role in the development of RA mechanoreceptors, including both morphological development of peripheral end-organs and proper axonal innervation to central targets. One important conclusion from the current and previous studies is that the development of each class of mechanoreceptors is dependent on a myriad of neurotrophic factors. For example, BDNFmediated TrkB signaling plays a major role in the formation of peripheral Meissner corpuscles (Montañ o et al., 2009 ; also concluded here from the analysis of TrkB conditional knockouts by Luo et al.) , whereas Ret signaling is shown here more critical in controlling central projections by these mechanoreceptors. Meanwhile, a given neurotrophic factor can have quite distinct roles in controlling the development of different classes of sensory neurons. For example, while Ret signaling plays a minor role in the formation of Meissner corpuscles, it is absolutely essential for the formation of the Pacinian corpuscles and the longitudinal lanceolate endings. Similarly, Ret signaling is necessary for early-born RA mechanoreceptors, but dispensable for late-born nonpeptidergic nociceptors, to innervate the dorsal spinal cord (Lindfors et al., 2006; Luo et al., 2007) .
These exciting findings raise a number of new questions. First, while early-born Ret + neurons likely represent RA mechanoreceptors, the molecular identity of SA mechanoreceptors remains unknown or controversial. Bourane neurons can now be measured to directly prove that these early Ret + neurons are RA mechanoreceptors. The expression of GFP should also allow for the isolation of these neurons for future gene expression profiling analyses. To date, the ion channels that respond to mechanical stimuli remain to be identified (Tsunozaki and Bautista, 2009 ). The prospective identification and detailed molecular characterization of these RA mechanoreceptors will certainly help to identify these still elusive mechanical ion channels.
The reflex that provides rapid neural control of blood pressure is triggered by an unknown molecular pressure sensor. ASIC2, an ion channel in a family that includes a mechanosensor from C. elegans, is shown by Lu et al. in this issue of Neuron to be critical for this reflex in mice, perhaps because ASIC2 is the elusive pressure sensor.
Rolling out of bed in the morning-we all take that for granted, yet physics should drop us unconscious to the floor whenever we change from a prone to a standing position. When the body's blood moves from the same gravitational plane to a vertical column, it creates a sudden hydraulic pressure change of 135 mm Hg (for my 6 foot height) that should quickly drain the brain. This would cause us to feint, returning ourselves to the prone position, and thereby sparing the brain from this otherwise lethal insult. Conveniently, vertebrate biology has devised an alternate way to protect the brain from this daily catastrophe: the baroreceptor reflex. It is particularly essential for humans, that species with the curious upright posture. Lu, Ma, and their colleagues demonstrate in this issue of Neuron an essential protein in the baroreceptor reflex: acid sensing ion channel #2 (ASIC2) (Lu et al., 2009) . The paper establishes ASIC2 as a potential therapeutic target for control of blood pressure and also raises the intriguing possibility that ASIC2 is the pressure-sensing molecule that triggers the reflex. This latter idea is provocative because no mechanosensing molecule has been unambiguously defined in a vertebrate animal. The baroreceptor (also called pressoreceptor) reflex is a complex set of responses to changes in blood pressure that was first demonstrated by Heymans in 1929 (Heymans, 1929; Heymans and Neil, 1958) . Sensors for the reflex detect blood pressure at two sites in the upper part of the body: the aortic arch, just above the heart, and the carotid sinus, in the neck where the carotid artery bifurcates before heading to the brain. These pressure-sensing neurons project into the medulla to the nucleus tractus solitarius, a central command center for the autonomic nervous system. After several steps of processing, the output from the central nervous system are axons from motor neurons that control either sympathetic neurons, the ones that give us the fight-or-flight response, or parasympathetic neurons, the ones that are most active when we are most calm. The reflex can compensate for either a sudden
